Cardiomyocyte cytoskeleton and myofibrillogenesis in healthy and diseased heart.
The unique cytoarchitecture of cardiomyocytes arises by complex interactions of different filamentous structures of the cytoskeleton. Intermediate filaments of the non-sarcomeric cytoskeleton are not essential for development but important for maintenance of myofibrils. Myofibrils consist of contractile proteins involved in force generation and the muscle cytoskeleton framework. The latter is essential for proper assembly and maintenance as well as for interaction with other cardiomyocytes or the extracellular matrix, thus being involved in force transmission. The information for sarcomere assembly is encoded in the proteins and some domains essential for faithful incorporation have been identified by epitope tagging experiments. Many KO mutations result in embryonic lethal phenotypes and new techniques e.g. using cardiomyocytes derived from ES cell-lines will have to be developed that allow to study such mutations in cardiomyocytes rather than whole organisms. Alterations in the expression levels of several proteins of the muscle cytoskeleton or impairment of their function by point mutations can result in increased mechanical stress in the cardiomyocytes which finally leads to cellular responses such as the development of dilated cardiomyopathy (DCM). MLP (muscle-LIM-protein) deficient mice develop DCM and changes in the mechanical coupling of cardiomyocytes result in alterations at the intercalated disks and enhanced accumulation of adherens junction proteins. Therefore, controlled interactions between proteins of the muscle cytoskeleton and contractile proteins are essential to ensure proper cardiac function and a more detailed insight in these processes might provide new tools to improve the contractile efficiency of the cardiomyocytes and thus working output in cardiomyopathies.